Accessibility of peptides displayed on filamentous bacteriophage virions: susceptibility to proteinases.
The genome of the filamentous bacteriophage fd has been engineered so that small peptides can be inserted into the exposed N-terminal segment of pVIII, the major protein of the virus capsid. Most small peptides can be displayed on all 2700 copies of pVIII (a recombinant virion), but larger peptides can be displayed only in virions in which modified and wild-type proteins are intermingled (hybrid virions). Peptides displayed in this way are highly immunogenic and capable of interacting with receptors and other ligands. The physical accessibility of the displayed peptides was tested by examining their susceptibility to digestion with proteinases. Potential cleavage sites in peptides displayed on recombinant or hybrid virions were in general found to be accessible to trypsin and chymotrypsin; and the density of incorporation of peptides in the virion had no effect on the susceptibility to cleavage. However, peptide bonds towards the C-terminal end of an insert, located approximately 47 residues or fewer from the C-terminus of the coat protein, were protected from digestion, presumably because of their proximity to the bulk viral surface. These results have important implications for the design and optimization of peptide display systems using filamentous bacteriophages.